Evolutionary change in 5S rRNA secondary structure and a phylogenic tree of 352 5S rRNA species.
The secondary structure models of 5S rRNA have been constructed from the primary structure of 352 5S rRNA species available at present. All the 5S rRNAs examined can take essentially the same secondary structure, however they reveal characteristic differences between eukaryotes, metabacteria (= archaebacteria) and eubacteria. These three types of models can be further subgrouped by minor but characteristic differences. A phylogenic tree of organisms has been constructed using these 5S rRNA sequences by the weighted pairing method (WPG method). The tree reveals that there exist several major groups of eubacteria which seem to have diverged into different directions in the early stages of bacterial evolution. After emergence of eubacteria, metabacteria and eukaryotes separated from each other from their common ancestor. In the eukaryotic evolution, red algae (Rhodophyta) emerged first, and thereafter, thraustocytrids-Proctista, Ascomycota, green plants (green algae and land plants), Basidiomycota, Chromophyta (brown algae, diatoms and golden-yellow algae), slime- and water molds, various protozoans, and animals emerged in this order.